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^1 

£<&*t >ga)^- ^ tiVS^ll ^ =l ^^{Semiconductor device 

having a silicon on insulator structure and method for fabricating the same} 

£. 13TT «}1 f S# ^fl-g-t!- ^sfl^ SOI fit M-E^-ifl 

£ lb^ 3E. la 21 I B- I B'» <4e} £ A l^r ^r^£°li=f. 

£ 2a^ SOI ^21 te^l i*}^ ^ afll- ufBfi^ iL<y eflo] 

£ 2b^ £ 2a^ -id II B- II B ' # a} 2}- -^ltl ^igio]cf . 

£ 2c^ £ 2a5l *\ nC-nC'l- 5*1 tr 

£ 2d^=r 5. 2a^| ^1 H D- H D ' 1- 4sf #^5.°lcK 

5 3^ 5. 2a2] tiVSL^l ^7fl Af-g-SH -§--g- S]S elM^ 

£ 4a^r "H^l *HE- SOI ^ «}5*ll ±z}9] M-Ej-vfl j^o] E fl 

£ 4b^ £ 4a^ >«d rVB-IVB'* 4^ 5*1*!- ^tojcf. 
£ 4c^ £ 4a^l # rvc-rvc-i- 5*13; #^5.°lc]-. 

£ 4dfe- £ 4a^ IYD-IVD'-l- ^f^S 0 !^. 
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<12> 



<13> 



^ ^ ^el^(o]^> SOI ; Silicon On Insulator) ^S^, aV£3] 



71^- $H w]JH^ ^ £*r3 

SOI 4i*Rr ^3^HI ji^sl i^t 

t*. SOI f2t 5^ *KE*ll ^Hl ti>£ 

*f| ^ -8-©l*>7fl ^Ir^r 91°-*], ^Sl^ ^3 sl^^ ^^(integration 

density)£ IKM^J ^ 
<14> ZLeW #Hfl^ SOI ?Hr ^£^1 ^*HH , .31 U€ 4^ ^ -H^ £ 

fixed voltage)* Sl7>S}fe- ^ ^7}^M. zl ^ , tf}^ <g<*£- §^ 

^ #Efl 7 > S\v\, ^ ^7> JEL31<?1 A>ol6|) ^711 ^^H, °1 ol*}c*) 

#7)3^ s.^o] ^-oV^^^lc}. ofeM ^le^l^ SOI ^21 5^ wV£*l] i*}^ 
€ W>C] <^<*H1 jl^s} ol7>^-7l W a o^l- 0 l ^l^>€ «> St^, ^ EflS^ 

ti >^ ^(body contact) *fl-8-*l-fe ^HM 1 }. . 

<is> £ la^r «M ^uj ^# *fl -§-*}- ^2fl^ SOI ^21 M-E)-ifl 

^.o] 5flo]o>o-iolt^. £ lb^ £ la^ <*d IB-IB'l- 4^ J£*lt!: 

<16> J£ la ^ .£ lb* p-^^ «K£*fl 7]^-(10) SHI ^<S^(llH 
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o] ^o^^(ll) $H -H^£ p-^ <3^(12)o] X| ^) p-*8 ^ 

€■ ^^(12) vflofl^- ii ^^(13), = 3)*] ^(14) ^ p-^ <3<3(15) 

°] ^£4. p-3 ^^(15)-^ Jl^^(insular) ^^S. ^fl^, ^°ll i^o] 

*8^€ ^ >S-7l p-^g ti>cl cg^(15) £oflfe ^ <3<*(16H Wd&t). 

. p-$ ^-g- <3^(12) ^ p + ^ ^^(16)^ u>^- ^floflfe J=^*l ^H#ell 

°l^^-(17)ol ^^^4. ^^^-(18) ^ 7]}o]]£ £^^-(19)^: p^ « <8^(15) 

^>^o.S. 4ii <8«?(13) ^ =31*1 <^(14)£- 

^ ^ ?Wl3c) ^ = 5)1*1 ?i^(14c)* -f-*fl ^MSL^l) * = efl<y *}^-(*l 

-E*l)4 TflolE £^^-(19)^r 711 o]E ^(19c)* -f-Sfl TflolE ^^-(20)3f 

^^^cf. nalJl uj-c] ^^(16)^ »W ^(16c)# -§-*ll h>i=1 ^ ^ 

(21)4 ^^M, ^ ^^^(22)^] 2l«fl #3l ^^^4. 

<17> #efl^ SOI ^Sl- 5Kr «>£^ , 4^ ^ *H-(21)-gr -f-*U JL 

U€ p-^ «W ^^(15)^1 zlbJ-^je. 3L<M(ground potential)^ ^ Jl^ 
°j7}f <r Sl^h #51*11 ^*Kr w>c1 ^i«(16cH 4i^>^ # 

S)^ E^^l^E^ 71^1 Hi B^Kr yfc^ ^BM c^^ol ^^1-5.5. i*}^ ^^£71- 

<18> ^ol Ol^-^l- ^ 71^^ ^ ^^Sl- 7M^A-1 JI^SJ W >C1 

^6|) ^oj-^. o] 7 ].^ ^ ol^- SOI *KE31 XI 5Joitq-. 
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<19> ^o) o)^-ji7.} Z}^ t\-^ 7l#^ -#7] SOI ^St «KE.*1] 

<20> ^-71 7]<t*\ ^}^r ^<5}7] *H , -g- ^tgofl nj-s. S0 I ^-2:* £rr 4i 

*Rr, #71 ^<g^ 3H1 *fll -£^1^ ^3^- ^-7] JL 

, ^-7) ±i <£<3 ^ =efl<?] <3*j a>o]oii Hfl^sH ^-ofl sfl^o] <§>^ 4- 

<g W>t^ ^«2f, rti ^ ^ #7] c^S)^ ^€ *]}l £ 

U>U] ^Efl ^Jj}-, Aj-7) Cg^ ^ AV 7 | uj.tq ^EB CgCtfO] Aj-W. S ^ofl 

Si S.^, ^ ^"71 ^« ^13] ^^£]£^. ^ 

^-ir ^l^Rr ^ JMJ tb^K 

Aj- 7 i ^ ^ ^^-s- ^-7i ^ ^€ ^S. 

<22> Aj. 7 ] ^cgn|^ ^S^Sl W>^*l-4. 

<23> j7^^ ^e]^ <$<*o_ ^^^Lrto] ^o] tfJ-BJ-^t}. 

<24> ^ofl jt.^ $H ^€ 7flolE ^^^-4, ^-7] 7fl 
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<26> Aj. 7 ] X|l Jt*}^ p^o]jl > ^2 i^£r n^ol4. #7l X)l 

<27> Aj.7] cf^- 71 oq-^ll- ^^7] <^H, «V^ofl n}^ SOI 

31 i*}^ *fl^ « 0 >^^-, ^<3^ X| 1 ^3^ol ^A^ SOI ^Xll- § 

til^Hr #31 S}-, #7l ^e]^^ f-i^Rr oj-ol^eflol^nM. #7l ^<3^ 33 

JL^ ^^1: ^*Rr #313, #71 Jl^s} ^^21 «|]Jf S^^- 

3HM ^^Bj-g; *g>S*Rir #313, Aj-7] TflolE ^^nV ^ ofl ^ o] E 

#313, #71 TllolE i^^-ofl Jl^ <£*M1 XI 2 H*1^3 <3 

^ 31 #71 <g<* ^ =5ll<y <^ A>ol^| JL^Q V \t] 

* tH^Rr #313", #71 ^ <3<*3 ^ ^ #71 ^3 <3<*M1 ^^5151^- 

*)U i^3 y>cl ^Efl <3<*-g- ^Aj^ #7l i± ^ D ^ «W ^S] 

5L&%-£ ^*Kr #31, ^ #71 #-¥-^1 £^#3}- dti ^ 

^^Rr #3l» 3£#*Rr 
<28> #71 SOI ^S^l^ °fl3^ ##^, 44|<>l3Bj SIM0X U-U-i- Af-g-^H 

<29> #7] ol-ol^^ol^nl-o. o>ol^ E flol^ °l-§-*l-7l3 M^^i o>ol^eflol 

<30> Aj-7l i^f^r ^ejA>ol = ^ol V\^Z\^, o) 7$0- AJ. 7 ] Afi a) Aj-c>l j= =L 
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^-S ^^}o)s.%-, e]e}--£- |s]A[o|£f ^e]A|-o] = ^ol 530] uf^-^sl-cl-. 

<31> #7] afll p^^lol, #7l >fl2 S^-a- n^^l^. afll 

<32> o]s> ^ JE^-g- ^2-5)-^ ti>^tb ^Hl* ^Ml*l -£^}7]5. 

^7> #^3^ ^aHH ^-^ ^W^. £ ^Hm^r 

^H^l ^SH-g- ^sfl 30.3., s.^^ #^*!- ^t!- Jl^# *l 

HL*h ^^l #°l * 5E^ •^•ofl oicfjL 7l*fl^ ^-f , #7l 

<33> £ 2a^ ^<*fl nJ-E- SOI ^S* «VE*fl i*}, ofl^tfl SOI n 

^ S^^l^Ei^ <§J ^j^- q-Eflfl 1^1 3llolo>-g-£olcf . ZL^JI £ 2b, £ 2c ^ £ 2d 

^ AA s. 2a^1 -id n b- n b ' , ^ nc-nc ^ ^ n d- n d ' n- s^lt!: ^s* 0 !^ 



£ 2a £ 2d# ^S^, p-^ ^r£^l 71^(100) 3H1 ^^KHOW ^ 

(120)o] afl^lch #7l Jl^Q p-^ ^e]^ <g^(120) iJHl^ <3 "3(130), 

=5H<?1 <8^(l40) ^ p-^ <3^(150)ol ^^^tj-. p-^ «W <3<3(150)£- -S 
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^€ %^3, ^--¥-^1 *ti^°l <8^€ ^ 5^. A o v 7l ^(130)4 Ji 

^ p-3 «>4 ^(150) £<Hl*r- «V4 ^6? (160)°] ^ 4^ 

?m <3^(160)-& ^^(130)^ tV^ ^4 ^#5)^, ji^^ p_tg 

tif^ ^^(150)^1 tb^ ^"71 ^ <^<* (160)4 ^ 

^ ^^(130)^1 4H*-°fl^ S.^, ofl^nfl ^elA>o]c^( salicide i a yer)(170)cl 

€ A l2]^V°l-^#* p-^ ^s)^ <3^(120) ^ p + ^ ^(160)^ 

*W T^Itt M^^l O>ol^eflol^n1- (180 )ol ^^t}_ 7]}o}E. ^<^BV(190) ^ Tflo] E 

£*l^-(200)£r p-^ «>4 ^^(150)^ i?HH ^>^o.5. ^€4. 

db^i ^(130)^ ^&)A>o} = ^(i70) ^ ±^ fiSj(130c)* ^g-*fl ^ 

(210)4 =efl«y ^^(140)^r iS^o] = ^(170)4 ^^(140c)-i: 

■f-«fl =efl<?l #^-(220)4 <^^€4. 7flo]E £^^-(200)^: -ie]^M^(170)4 Tfl^E 
^(200c)# M 7flo]E ^^-(230)4 <g^^cf. ZL^|J1 ^^-s-o. a^. ^<£tq- 

(240 HI Slsfl ^>JL ^<£€4. 

olsf z>o] ^-7] i&Eafl *}t) Qt* <8^(160)£: p-3 «>4 cg<* 

(150)4 33 *l^-(210)4fe ^^^H^-#(170)-a- -f-^H <a^^4. 4 

eM ^(210)°1 ZL^E. i^^g- £fe ^-f JI^ p-^ «K1 <^ (150 HIS 

•y^tb SSllil-g- ^1^1^14. p+^ w}^ ^ <8^(160) tflofl 1£2] ?1 
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±x\s\ ^j^£f o]o\) nfe} f-^Vo} soi z>^r «V£^] i^Hl 

A>-g-s)^ elMol-o^ -g-o]^^] ^-g-^- ^ oicf. ^ SOI ^» ^ «_K£3] 

*H1 >M"8-3*r i!fl°loBMI wj-t] ^n* <g^(160)^]r ^7>*>tS ^M, 3 ^7> ^ 

<36> £. 3£r 5. 2a^ ^>3E.^I1 ±.*># ^r7fl A>-g-SH ^^tb -§--§- ^S. ^)-^ 3l°l<>1-:£- 

< 37 > £ 3# &2:*}# , t£t$6\) rcj-s. SOI ?>Tr «h£*H afl^tfl SOI ^ 

31^1- (201, 202, 206 H <#S. #3 .£-!=- ^^jgtf. afli *fl6 Tflo] 

e £^^(201, 202, -, 206)^8: zj-zj- afll *fl6 7flo]E ?i^(201c, 202c, -, 

206c)# -f-*fl TiHlL ^4 ^^t}. afli *fl6 TlHM. 51*1^(201, 202, 

206)^1 <#^ofl^r AA ±^ S£^ °§ ^ A>-g-£|fe- ^1 ifl*] <3^# 

(131. 132, -, 137)^1 ^^^tf. afll, *)U ^ ^7ni ^^#(131, 134, 137)^8: 

H^^. S.^-ir zHr <8<3 ^f-g-slJl, ^12, *fl3, ^5 ^ all 6 

(132, 133, 135, 136)£r tIMs ^6\] °\7}5)^ ^\s.o\] ^ #<$o] i^-El-M-^ 

±^ =efl^l <3^il5. A>-g-^cf. ofl§ ^12 <3<3 (132)^1 ^-f , ^l 

Tflole £^^.(201)^ afll ^^E^H^ £efl°J A>-8-s)^nV, *fl2 ?11 

olE £^ni-(202)^- *1l2 m^l^H*!^ cg^ O.S.S. *=h & ^2 m 

^^l^E^ °§e| ^-f Tllol e ^^-ofl o]7f£l^ nq-e^- 

^•y-o] q-EK+c}-. *(|5 n + ^ <3<3 (135)51 *fl2 ^(132)^ ^-f^ 

<38> o]^ ^o] ^2 TflolE ^^^-(202)* A^ *\]2 e ^fl^^E-m- ^()5 TflojE 

28-11 



• 





2001/4/1 



1020010012630 



(205)-§: *)15 m^xj^EiSf ^-o], 7^1 o]e ^^-dl o] 7 };a irHq- ^ 

transistor) (PI, P2)sJ- tt 1 ^. 4^ J= ^I^eKpi, P2)^ ^-f ^^(132, 135)°1 

ZLE}-^-^ i^l^^- ^ ^^(160)ol ^ej(132c, 135c)sf 

^JS.7> &cf. «>t^ ^ cg^(i60)^r sfl^ M^*)^ (pi, P2) 

9-}2) e ^^I^e^o) ^#(131c, 134c, 137c) <a^5}^ ^^j 5 }^ , 3}| 

i e ^^^Ei(Pl, P2HH : b sfli J=$*1^(P1, P2)^ 7flo]E £^^-(202, 

205) SHf^l Jl^^i p-^ w]-^ ^ofl^ c^s}^ ^4 O^^o] B>t^ ^BB 

^(160H sfl^ e^^]^e^(P1, P2)2] JL^Q p-^ yft] <3<*ofl ^^5]^^- 

Sfli M iE-j (PI , P2)S] 31^5) p-^ «>cl ZL^= i^l^^- 7>^ ^ 

<39> £ 4a^r ^ SOI ^S-I- 5>^r 4i*>^ Cf^- ofl^- u|-E]-ifl iL°l efl 

olo^iolcf. zl^JI £ 4b, .£ 4c ^ £. 4d^r AA S. 4a^1 ^ IVB-IVB' , ^ IVC-IV 
C ^ ^ IVD-IVD'* 4e} ^-^Sl-oic}. 

<40> ^. ^ Alalia ^12} cgcrio} <^^^] ^£4^ 

oj-^ ^-olsl-nf. ^ £ 4a ^^1 £ 4d<Hl £^1^1 , p-^ 

71^(400) $H1 It^UlOH H^sM, °1 ^^^"(410) ^Hlfe ^^rA 
o]^^l p_^ >£e)^. <3cd(420)°l ^-71 JI^ p-^ ^e]^ <3 

"3(420) ^<H1^ ^^(430), ZLZ])<£ ^^(440) ^ ^€ p-*§ 

^^(450)^1 ^=14. (430)^}- p-^ ^^(450) 

^ «M <3^!-(461, 462 )ol ^^sjcf. o]ttfl ^ ^^1:(461, 
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462 )£- dbi <3<*(430)£] <#<^ ^#5]^, ^Hl p-$ wft^ 

(450)3 ^^lS ^#€cf . ^l^- ^<>l a}c] ^^#(461, 462)°1 

^^(430) ^*l^-2-S.*J 3L^& p-^ ^(450) MH1 

?f]3<H, «fl^ltn *(hole)3 afl# fSf 3UL«- ^ 9lSL^ , °H ^ w> 

<41> #7l v\t\ ^ <^^s-(461, 462)^1- <3<3 (430)3 tf^oflfe iS^A)- 

olj=^( S alicide layer)(470H ^^tf. #7l ^ aH^#(470) ^ 

°13- 5J£ A>-g-o] 7Hr<5>tl. p-^ ^el^ ^^(420) ^ p + ^ wftq ^es <gc* 

(460)3 ^3H1^ M^fl^) o>o]^efloi^ ^-(480)^1 ^^^x^-. tIHe ^<£ni-(490) 

^ Tflols 3"(500)£- p-^ *}t\ <^<* (450)3 3°lH ^I^AS ^^1}. n + 

^ 4ii <g^(430)£r ^^a>o]^(470) -#Jf X^3 ^(430c)-|: #«fl 

(510)3)- ^S]^, n + H = ^<*(440)£r ^e)A>ol ^(470)4 JE.^ ^n»(440c)^§- 
*^T| ^5H<?1 ^^-(520)^ <£%&^. TflojE £ ^^(500)^ ^ A} 0)^(470) -4 TflojE 
?W500c)# -g-«ti TflojE ^^-(530)4- ^^^cf. zl^ji z|- ^-t^ 
(540H1 3*fl 

<42> HVc^l Si^H^, P +t § ti >^ ^ ^^l-(460)^r Jl^S H>^ 

^(450)4 3]^ <S^£lJl, ±i ^^-(510)21-^ >i^Afcl^f.(470)^ : ^^^4 
ttJ-eH ^ #^-(510H ZlBf^^ SM# ^Hr ^-f p-^ f>3 <3 ?3 (450 HIS 
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•aj^t!: n.s}^E. isUlt!- -fM^l^. SEtb «W ^ ^^#(461, 462) ^ 
iS} ^ c^cd <g^o] Hi5}£l £.7*7} x}*} ^# 3hk*l*l 

*8=#*1?M, °H1 ^ -f-^ SOI «KE*11 i*Hl ^--§-3^ e^l^* -8- 

°fl p + *§ ^ ^^#(161, 162)^> ^7>s>^ ZL ^7} ^S. ^5.2} & 

<43> SOI n*ti^ M^^l^Eil- <A]% ^o] -M^^^l^, SOI ^ 

2» £fe p*D^*l H^^E^ ^-^^ Jl^-7} flt^ 

SOI ^^t £fe p*fl^<8 E^l^sl ^-f , *KE*fl 71* ^ cg^o^ Sl^^r n- 

<44> o^} £ 2a vfl^l £ 2d# ^^l-^i ^"^ofl 4^- SOI ^Sl- £"tt ^>£^1 

<45> ^ ^E^ilS o)^o]^[ tiVE^l 71^(100) 3H1 ^^^-(HO)-i- 

#71 ^<a^-(110)^r ^>Sj-^-# >^>-8-*>^ *r ^^^(110) $H p-*g 

^3^- ^^(120)# °1 p-<8 ^(120)^ p^ °l£:S-§r 

71^^ ^7J^ ^B^^S: °H^«]it -^^-Al^ o_^M] ^ 91^, o)o]) ^>gs|fe 

5} o>u|t].. ^ $]lc]s1 ^(bonded wafer) Sfe SIM0X(Separat ion by 

IMpl anted OXygen) 5&i=K 4 
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13i (LOCOS ; LOCal Oxidation of Silicon) ^1~§-*H ^rS. 91^. 

7]] o)^ ^^^-(190) ^ 71]o]e 51^ ^-(200)* °1« ^51-^- * 

n+^ 4^ <3<3(130) ^ J=ell<y <3 (140H , ^ 7lHj= 

£#^(200)^ ^ -*f£-* 3flElJJf Tflols j£^n]-(200)# ^ 

^1 , cfX| ^hH cg<tf( 160 )ol <3<^ , ^^(130)ol 

p ^ ol^-s-^- S^U]^ ^ ^(130), 

^^(140) ^ ^Efl ^<^(160)# ^-B^l ^^bfr 

°1 ^^f-* ^zHH ^(130c)* ^t!: ^ -fr, ^efl^ tWl40c) 

* W ^ * ^ TflojE ^(200c)# ^^r ^ °1 ^ 1- 

^ #-=-(210), =511^1 ^^-(220) % TflojE #=.(230)-§: 

<>1^ SOI ^21 ^ ^^^].^^nV i SOI 

# ^ P^fl^^ £^1^5] ^-«J$ Af-g-^ ^ o^cf^ 3*. #<3*}4. 

SOI 5Hr p^fl^^ E^^^E^S] ^4-, aVS^l 71^ % *W 
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bJ, ZL^Jl a}c] ?m <$<*o\] ^<$s)±r °)£-9\ n + ^o)cf. ^ SOI ^ 

SI- ^ M ^fl^j^E^ SOI ^at ^ — ^£ ^] — E-i 7f ^^(complementary) 

^ ^ ^^a- P ^ e^i^e^ p + ^ ^ ^ ^ =3i<y ^ ^^hi ^^tt 

<48> tt^, £ 4a s. 4cH ^- 4i*HH SOI 

nfl ol-g- p>^^s. A]-g-£]^ n +t§ ^^(430)31 <&^r 

<49> o]A>o] A^ofl^S}- go], M. igJ-Tgofl SOI ^ ^-£^1 ^1- ^ 

1^4] 0]^§0] Ojcf. 

<50> ^^S., ^ ^^O] AjejA>olc* o. ^ ^^JE-S. W>T^ ^Efl 

<51> ^3-, ^1 ^ ^^n> ^7]-^. ^JELS. f-A o >o^ SOI 

<52> ^^5., W>E] ^«ol Jl^^ u>l^ iflofl ^*}s} 7flElc>|^ <*^- 
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1] 

^-71 ^ « =eflol cg<*j A>olo!] Hl]^]£)^ ^ ol^ Jl 

^-71 ^ ^"71 cga^ Aj-JjL ^Tgofl 5.^; ^ 

^-71 ii <g<* tiifl <^^j4 ^^s)£^- ^^51 *1^M- ^a] 

2] 

xt SOI ^Sl- «KE*fl 
3] 
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tt SOI £tt >2hE*fl 

4] 

<#7] ^Sj-^^l S}^r SOI £^ ^SLM) dt*h 

[^T 1 ^ 5] 

*lll*<Hl 5fl°H, 

#7l Ji^^ -Mel^ ^^e^o] 3} O- S^jO S ^ SOI # 

l^^8" 6] 

^7] JL^Q S}t} CgCtf ^ofl ^jolE ^^^V; 

^>7l TflojE ;go^ o^ofl 7llo]E £^5^; 

#71 711 0] 3 3£^^ ^71^6.3. ^^5l£^- <§#^ 711 °m ^l^; ^ 

#7l =all<?l ^7l^S ^s)^ H-efl^l ^-i- ^ 

^'iS ^ SOI ^2:1- ^ aVS^l i*>. 
7] 

#7l ^el^H^#^l $4: o.s *}tt SOI a>i^ll i*}. 
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[^t 1 ^ 8] 

°lH.^<y ^-^} O.S. SOI «VE*ll 4i*h 

9] 

#7l afll i^^^Sr p^MjI, #7} *fl2 JE*I^£- n^^] 3# ^ SRr SOI ^ 
10] 

#7l afll S^^^r n^^lJI, #7l ^12 S^^r ^ ^^.S S>^- SOI ^ 

[^T^ 111 

^ej- flofl afli s^s] ^^o] SOI ^-S^t ^1*}^ #711; 

°§n^ <§#«Hr #31; 

#7l Jl^ ^-g- Qj-ijL ^^o. Til o]E |^5|f ^#S}^ ^"^1; 

#7} TflolE ^cg*}- c^ofl Tllol^ S^n^ cj. jfl ; 

#7l TllolE t^ofl o)^fl JL*H€ ^rtofl *fl 2 -£^^^1 4li 
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^-71 ii ^ w>tq ^ui a^<H) ^^Hr #31; ^ 

[3^8- 12] 

^iio^i sa<>H, 

-*7l SOI ^2:^11^, ofl^ifl^ ^o]^ ^ SIMOX y o v ^# ^ 

^«Hr 3* fs^ SOI ^21 $fe #5L*ll ^>2] ^3: 

13] 

^ y o v ^ °l-g-*H ^*Rr 3^8: ^ SOI ^ db*>3 

[^Ih 14] 
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15] 

o]^9l 3* -^3-2.5. <5>^ SOI >LKE*fl ^ ^ . 

16] 

*fll0lHl $1°]*], 

^■7} p*§°}3., sfr 7 ) ^2 5i*l^£r n^^l ^-ir m$°-S. *}±r SOI ^ 

[3^*8- 171 

^lio^l &<>H, 

#7l *fll S^i^^r n^Mal, -S-71 A]2 ^ SOI ^ 
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